INTRODUCTION
The ant genus Polyergus consists of four species, all of which are obligatory social parasites of the related formicine genus Formica. There are two principal behavioral contexts in which host workers form a social attachment to the slave makers. The first is inside the Polyergus nest, where the parasitic workers, queen, and brood must be fed and otherwise cared for by Formica individuals. These slave ants are obtained during group raids, in which a swarm of Polyergus workers invades a nest of Formica, disperses the adult workers and queen, and carries off the pupal brood (Topoff et al., , 1985 . A portion of this raided brood is reared in the slave-maker nest, and workers which eclose perform their typical functions (i.e., foraging, feeding, nest defense) as permanent members of the parasite colony.
Psyche [Vol. 95 this species have an even more efficient mechanism for reaching Formica colonies. Instead of a mating flight, winged P. breviceps queens copulate during the slave raids. The queens stop running momentarily, attract males with a pheromone produced in the mandibular glands, mate and shed their wings, and then promptly continue with the raiding workers to the target nest.
PRELIMINARY FIELD STUDIES
This study was conducted at the Southwestern Research Station, located 5 km west of Portal, Arizona. At an altitude of 1646 m, the ground in this habitat is covered with bunch grass and contains extensive leaf litter from alligator juniper, Arizona oak, and Chihuahua pine. A total of six colonies were monitored during the period when sexual individuals were present (July 15-August 10, 1987). During each day, three of the colonies were observed continuously from 1400 to 1800 hr (MST).
Males and queens of P. breviceps appeared outside the nest 1-2 hr before raiding, along with the milling workers, and ran around the nest perimeter. The males flew off intermittently during milling, until the onset of raiding. But we only observed two instances of flight by Polyergus queens, as compared with over 100 queens (from the six colonies) that mated in slave-raid swarms with no prior flight. This contrasts markedly with the related species P. lucidus, in which queens fly off 5-30 min after the males' departure (Marlin, 1971; Talbot, 1968 
DISCUSSION
The mating behavior of P. breviceps queens is ecologically similar to the "female calling syndrome" that is commonly found in primitive and socially-parasitic ants (HOlldobler & Bartz, 1985) . A principal characteristic of this process is that new queens do not disperse widely; instead, they remain close to their nest of origin and secrete male-attractant pheromones. Also typical of this behavior is the production each year of relatively few reproductives, and nuptial (Buschinger, 1975 (H611dobler, 1976, 1984) . In the formicine ant Camponotus herculeanus, mass flights of winged queens from the nest are also stimulated by secretions from the males' mandibular glands (H611dobler & Maschwitz, 1965) . Although queen honey bees secrete a sex pheromone (trans-9-keto-2-decenoic acid) from their mandibular glands (Butler, 1971) , Polyergus breviceps is the first species of ant in which the queen's sex-attractant pheromone has been traced to the mandibular glands.
In an extensive review of flight activities, Kannowski (1963) 
